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[Claims] 

[Claim 1] A magnetoresistive thin-film magnetic head 
including a magnetoresistive element between a lower shield 
layer and a upper shield layer with insulating materials 
between the magnetoresistive element and each of the shield 
layers, a longitudinal bias layer in contact with the 
magnetoresistive element, and an electrode layer for 
allowing a signal current to flow, the thin-film magnetic 
head being characterized in that the magnetoresistive 
element includes an antif erromagnetic layer, a pinned 
magnetic layer, a nonmagnetic conductive layer, and free 
magnetic layer; and a pair of laminated longitudinal bias 
layers, each including a nonmagnetic layer, a ferromagnetic 
layer, and an antif erromagnetic layer are disposed at either 
side on the free magnetic layer of the magnetoresistive 
element . 

[Claim 2] A thin-film magnetic head according to Claim 1, 
wherein the pair of nonmagnetic layers of the pair of 
laminated longitudinal bias layers have such a thickness as 
to allow the magnetization direction of the portions of the 
free magnetic layer of the magnetoresistive element, 
opposing the pair of ferromagnetic layers with the pair of 
nonmagnetic layers therebetween to be antiparallel to the 
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magnetization direction of the pair of ferromagnetic layers. 
[Claim 3] A thin-film magnetic head according to Claim 1, 
wherein the pair of nonmagnetic layers have a thickness in 
the range of 0.4 to 3 nm. 

[Claim 4] A thin-film magnetic head comprising: a 
magnetoresistive element including an antif erromagnetic 
layer, a pinned magnetic layer r a nonmagnetic conductive 
layer, and a free magnetic layer; and a pair of laminated 
longitudinal bias layers disposed at either side on the free 
magnetic layer of the magnetoresistive element, the 
laminated longitudinal bias layers each including a first 
nonmagnetic layer, a first ferromagnetic layer, a second 
nonmagnetic layer, a second ferromagnetic layer, and an 
ant if erromagnetic layer. 

[Claim 5] A thin-film magnetic head according to Claim 4, 
wherein the pair of first nonmagnetic layers have such a 
thickness as to allow the magnetization direction of the 
free magnetic layer to be antiparallel to the magnetization 
direction of the pair of first ferromagnetic layers, and the 
pair of second nonmagnetic layers have such a thickness as 
to allow the magnetization direction of the pair of second 
ferromagnetic layers to be antiparallel to the magnetization 
direction of the pair of first ferromagnetic layers. 
[Claim 6] A thin-film magnetic head according to Claim 4, 
wherein the thickness of the pair of first nonmagnetic 
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layers is in the range of 0.4 to 3 nm, and the thickness of 
the pair of second nonmagnetic layers is in the range of 0.4 
to 3 nm. 

[Claim 7] A thin^film magnetic head according to any one of 
Claims 1 to 6, further comprising a cap layer disposed 
between the pair of laminated longitudinal bias layers and 
in contact with the upper surface of the magnetoresistive 
element . 

[Claim 8] A thin-film magnetic head according to any one of 
Claims 1 to 7, wherein the pinned magnetic layer of the 
magnetoresistive element is a laminated pinned magnetic 
layer including two opposing pinned magnetic films separated 
by a nonmagnetic film. 

[Claim 9] A thin-film magnetic head according to Claim 8, 
wherein the nonmagnetic film has such a thickness as to 
allow the magnetization directions of the opposing pinned 
magnetic films to be antiparallel to each other. 
[Claim 10] A thin-film magnetic head according to Claim 8, 
wherein the nonmagnetic film has a thickness in the range of 
0.4 to 3 nm. 

[Claim 11] A thin-film magnetic head according to any one 
of Claims 1 to 10, wherein the free magnetic layer of the 
magnetoresistive element is a laminated free magnetic layer 
including a plurality of free magnetic layers, any adjoining 
two of which are formed of different soft magnetic materials. 
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[0026] (Embodimeni: 1) Fig. 1 is a schematic representation 
of Embodiment 1, and schematically shows a magnetoresistive 
element and its vicinity, viewed from a sliding surface side 
opposing a magnetic recording medium. 

[0027] In Fig. 1 (a), a magnetoresistive element 5 (MR 
element or GMR element, hereinafter referred to as a GMR 
element) is disposed on a lower gap insulating layer (not 
shown in the figure) formed of a nonmagnetic insulating 
material, such as AI2O3, AlN, or SLO2, that is disposed on a 
lower shield layer (not shown in the figure) formed of a 
soft magnetic material, such as permalloy, a Co-based 
amorphous magnetic film, or a Fe-based particle magnetic 
film. The magnetoresistive element 5 includes: an 
antiferromagnetic layer 1 formed of IrMn, aFejOj, an FeMn- 
based alloy film, or PtMn-based alloy film; a pinned 
magnetic layer 2 formed of a NiFe-based alloy film, Co, or a 
CoFe alloy film; a nonmagnetic conductive layer 3 formed of 
Cu or the like, and a free magnetic layer 4 formed of the 
same ferromagnetic material as in the pinned magnetic layer 
2. Also, a pair of laminated longitudinal bias layers 9 are 
disposed at either side on the upper surface of the free 
magnetic layer 4 of the GMR element 5. The laminated 
longitudinal bias layers 9 each include a nonmagnetic layer 
6 formed of a nonmagnetic material, such as Ru; a 
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ferromagnetic layer 7 formed of a material similar to that 
of the free magnetic layer 4 of the GMR element 5; an 
antiferromagnetic layer 8 formed of an antif erromagnetic 
material similar to that of the antiferromagnetic layer 1 of 
the GMR element 5 (it may be better not using a metal oxide 
layer, in some cases). The magnetization direction of the 
ferromagnetic layer 7 is oriented in a specific direction 
and maintained stable by an exchange coupling magnetic field 
with the antiferromagnetic layer 8. Therefore, the 
magnetization direction of the free magnetic layer 4, which 
opposes the ferromagnetic layer 7 with the nonmagnetic layer 
6 therebetween, is maintained stable in the same direction 
or inverse direction, according to the thickness of the 
nonmagnetic layer 6. A pair of electrode layers 10 formed 
of Cu, Cr, Ta, or the like are provided over these layers, 
as in a known structure. Also, the electrode layers are 
covered with an upper gap insulating layer, not shown in the 
figure, formed of the same insulating material as in the 
lower gap insulating layer. Furthermore, an upper shield 
layer is formed of the same soft magnetic material as in the 
lower shield layer on the upper gap insulating layer. Thus, 
a magnetoresistive thin-film magnetic head using as a 
reproducing head is constituted. 

[0028] It goes without saying that a cap layer formed of Ta 
or the like covers the exposed upper surfaces of the pair of 



electrode layers 10 and free magnetic layer 4 to prevent 
oxidization* 

[0029] A magnetic field is applied in the Y direction 
(perpendicular to the surface of Fig. 1) so that the 
magnetization of the pinned magnetic layer 2 of the GMR 
element 5 is oriented in the Y direction orthogonal to the 
sliding surface of the head, opposing a magnetic recording 
medium, and heat treatment (annealing) is performed at a 
predetermine temperature for a predetermined time. Thus, 
the magnetization direction of the pinned magnetic layer 2 
is fixed in the Y direction by an exchange coupling magnetic 
field with the antif erromagnetic layer 1. On the other hand, 
the magnetization of the pair of ferromagnetic layers 7 of 
the laminated longitudinal bias layer 9 is oriented in a 
direction (X or -X direction in Fig. 1) substantially 
orthogonal to the magnetization direction of the pinned 
magnetic layer 2 . It is required that a material for the 
antiferromagnetic layer 8 is selected so that the 
magnetization direction of the ferromagnetic layer 7 is 
determined under conditions in which at least one condition 
of intensity of the magnetic field and heat treatment 
temperature and time for determining magnetization differs 
from that for determining the magnetization direction of the 
pinned magnetic layer 2 . 

[0030] Also, the thickness of the pair of nonmagnetic 
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layers 6 of the pair of laminated longitudinal bias layers 9 
is set so that the magnetization of the free magnetic layer 
4 is set antiparallel to the magnetization direction of the 
ferromagnetic layers 7 by generating a strong exchange 
coupling magnetic field with the ferromagnetic layers 7 . 
Thus, the magnetization direction (for example, X direction) 
of the free magnetic layer 4 becomes antiparallel {-X 
direction) to the magnetization direction of the 
ferromagnetic layers 7. A small thickness of the 
nonmagnetic layers 6 maintains the magnetization direction 
of the free magnetic layer 4 oriented in the same direction 
as that of the ferromagnetic layers 7. An excessively large 
thickness of the nonmagnetic layers 6 allows the 
magnetization direction of the free magnetic layer 4 to 
revert to the original direction, that is, the same 
direction as the magnetization direction of ferromagnetic 
layers 7. The magnetization direction is periodically 
changed to be parallel or antiparallel, depending on the 
thickness, and, thus, the intensity of the magnetic field is 
reduced. Therefore, the thickness of the nonmagnetic layers 
6 must be set in a suitable range. According to test 
results, shown in Table 1, effective thickness of the 
nonmagnetic layers 6 depends on the type of nonmagnetic 
material used. 
[0031] 
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[Table 1] 



Nonmagnetic material 
used 


Thickness capable of reversing 
magnetization direction 


Ru 


0.4 to 0.8 nm 


Cu 


about 0.9 nm, about 2 . 0 nm 


Ag, Au 


2 to 3 nm 


Ir 


about 1.3 nm 



[0032] As shown in Fig. 1 (b), a cap layer 11 may be formed 
of a nonmagnetic material such as Ta between the pair of 
laminated longitudinal bias layers 9 in foregoing embodiment 
1 and in contact with the upper surface of the free magnetic 
layer 4, which is the uppermost layer of the 
magnetoresistive element 5. 

[0033] As described above, in embodiment 1, the pair of 
laminated longitudinal bias layers disposed at either side, 
each including the nonmagnetic layer, the ferromagnetic 
layer, and the antif erromagnetic layer function as a bias 
layer for setting the magnetization direction of the free 
magnetic layer. The magnetization of the ferromagnetic 
layer is oriented in a specific direction (for example, -X 
direction) by an exchange coupling magnetic field between 
the ferromagnetic layer and the antif erromagnetic layer. 
Also, the free magnetic layer opposes the ferromagnetic 
layer with the nonmagnetic layer having a suitable thickness 
therebetween. Consequently, the magnetization direction of 
the free magnetic layer is firmly fixed (for example, X 
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direction) in comparison with the case where an 
antif erromagnetic layer is directly deposited on the free 
magnetic layer. In addition , the magnetization of the free 
magnetic layer of the GMR element between the portions of 
the free magnetic layer, opposing the pair of ferromagnetic 
layers on either side becomes apt to be oriented in the X 
direction, and thus, becomes stable. Consequently, the 
resulting magnetic head exhibits reduced Barkhausen noise, 
high sensitivity, and stable reproduction performance. 
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CO 0 0 5] m^ii, m%y^^ 7.pmm\tisiir^m^<D 

m2 3\Z^t^of3:pfimMR (GMR) >y^^ 
CO 0 0 6] 02 3»c:*5l^T, n—'^U'i. Co^T^e 
T^KIKSnfcTaPv— ;VH)12 3 1 <D±iZA 1 2O3. A 

^y:f^mm2 3 2-fyii$.m^n. ^iz^<D±m\zmm.^ 

tn^mm'f- (MRMI'm^itGURmTo KIT. GMR 

^^tm^) 2 3 3*«aBjs£iiij^fiEsn, gmr^^2 

3 3 <D&:^mmtsmzc o p t ^4tm<Dunt^m/'<-( 7 

X® 2 3 4*^figlP$n-5. GMR*^ 2 3 3CD±Bi^ 

2 3 4®±HCj*Bi[-rSJ;5tr, Cu, Cr^Vi«Ta 

^IT, ttSU- HB2 3 5HiBEA*-1'T;^S2 3 4®±M 
S.DJGMR^T2 3 3®— g5©±ffi{C*>*i^J;ptCb 
T, «fii»J— KS2 3 SSrJ^^LTfeAln WiZ. 
U- H@2 3 5 tGMR*^ 2 3 3 CO^ffi L-fcgB^)-OJt 
{C, TSE=¥^ -y 2 3 2 t l^<t©#^ffiStti?6e>i=^!^ 

-y 2 3 6 <D±fC> Tg5->-;l' h*B 2 3 

1 tl^UJ;5;^tS:^ttW!|Bf&fflV^T±gB'>-Jl^KB2 3 

KIK2 3 S^i^^STS. 

C 0 0 0 7 1 ±SK>'-;1/ KB 2 3 7 ©±®JcTg5 

^^•y7'fems2 3 2 hnmmmmmM^-^m^^^'z 

>y T'S 2 4 1 ^^KJ^U, ^tClE®^-^ y -fm 2 

4 1 *^LT±gSv— ;I/KB2 3 7 J."!?, 
©gK4^T±gB>— ;UKg2 3 7 (rSUT<.^-g.±g5«Sffi2 

4 2t:^mmm^m^^x^mm^i.. mm^\v:fm 

2 4 l$-^LT±g5->-JPKB2 3 7 t±gBaffi2 4 2 
*«>t*l6lbTli^gR^i-t±ggfi8«i2 4 2*t±gp->-;l/HB 

2 3 7fXgELTli-5gB5i-t(DFBlT, ±SB>'-;i/Kg2 3 

7 t±.umm2 A2f)^i^m,mm (s^-a-r) <&:0-bT*6 

«!:^tX;t#l83'f;U2 4 3*^^tje.nT, f2gifflcDS» 
MSIIgSi^'\«yHai52 4 0*#ifiE-r-&. Jiei5-> 

-;uHB2 3 7 \tm^mm.m.i&m)i^mnmm.n.^v k 

SB 2 3 8 0v-;l'h-^Hgtiegifflg|«^»^a^'\-y H 
ge2 4 0©T^JSffi^tgt&^taffixfc:«itg?&^LTti 

CO 0 0 8] 02 4tC»IKmM'\-y K©||^'\-y KgPtC 

Tg6->-;H>*B2 3 1 ®±ffi{Cfi£M$nfcTgS^ 
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^'yyiifii&S2 3 2»±Jr> FeMn^^^^, PtM 

njh'^^^m<Dun-c^^K^m^m2AA. nifc 
js^^^> Co. co¥ e^^mm^uPtt.-t^m'^m. 

ttB2 4 5, Cu^^*^^Bft-r^#mtt^fiS2 4 6, 
2 4 5 <>:lHl«©«i|Efi-r§:7 U-eftS 2 4 

7 az^T a «$-*JifSfi-r^:^i"y T'e 2 4 8 *^|lli>:aB 

bfcS<&JtO J; 3 tcgij D It ^.nx GM R* 
^2 3 3$?^^T-2), GMR*^2 3 3 0D£*rM<aiI«® 
10 tCgUT, £*-jfc*®faEA*-1"7Xe2 3 4*tJ^^$n. 
•?-©±tCfe*-*tCD«'ffiU-h'S2 3 5*?}^fi£$nTti 
5, MtC, ^n^®Ji»C, _hg|5^i'>>7'*eiftS2 3 
fiKIRSn, M{r-?-©±»C, ±g5>'-;i/HiS2 3 7*«J^fiK 

2 4 9d«^>*/lNS<75:oT#TliS. 
C 0 0 0 9 ] mm::i-i)l 2 4 3 tia®«gK*t«*&StlS 

;i t tc J; 0 . tBeffl^«S!»Mi^«'\ >y h'SK 2 4 0 ©± 

gBfi3ffi2 4 2 i:±gB->-;i' K« 2 3 7 \zmmm^^m± 

20 L, BB®^^>y:/Jl2 4 1 *^L.T?*|6]-r-5-h«Pmffi2 

4 2 t±B6->-;P FB2 3 7 <tODrBllCjlS«^*^*5S^ 

mmiummzt^mmn'^fd.m'r^. ft^7)i 
2 3 3izx^m.m.&itizii:^\^rzn^mn=^mm*}-i^m 

2 3 5®^^:!&ie.«ltli-r'5. 
CO 0 1 0] 

GMR^^Xi;jigi5^^-y:^«6i»».<D^^© 

^(Dmmiz$>^:^-M<omA-( TT^ma^^-y-jv h* 

CO 0 1 1] :^9tm\t, ±si<omm^m^v. m/U7 

7.mi)^'E>GURm^(oy u -m^m\zn^t^^/^-i T 7,m ' 

CO 0 1 2] 

50 [mm^m^-r^rctb(D^^] z.<Dsm^mBZ-r^rzisb 
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[0 0 13] ;1©«J5£{CJ;-dT. aa/S^JP?^Wr-5# 

[0 0 14] ^^c> :^^m(Dmmmm.^y hh. s^m 
mi®^iKi4iK> m2<D^m^m> m2(Dmm^mRU 

[0 0 15] :i©«fi£ixj;oT. m^ts.mm^m-t^i^ 

**[Ri LTi^sgsij-oDraicfes 7 u -m.^m<Dmim^^ 

^nc^^t.uK>. MIC. «g*sEA-'r7x^<tLTii^ 
n.mm(o^ 2 ©#ffisi±]^&^MxT^ 1 ©^mi*^ 2 

0, SnfcS±tt«l&f§-5Ci:75«T^-5. - 
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[0 0 16] ifc. KroiSjg:;^^ 

eojiiiiic, M^miis. B^ai^ji. ^m^mmmR 

^m^t^^KDjint. m^m.^mmm^<Dm±mz 
$>^yv-mii.m(D±iz. &:^-M<D$m^m^fSLmm 
mv. ^<D±\ztE:&-M(ommmm^mm^mv. m\z 

«Su-h*»^^^^£t-■5^3<DI8t&#^T^ss. * 
ifvft^. y^}-m^m<D±iziE.:^-M<D^^m^m. & 

UT, M»«g^y\'-rTXS$r?gfie-r-5^2C0X 

20 jfi^Bwjtffiic, s^^tts. ^m^mm 

M<Dmmm/'^^Txm^m^-r^f^2<Dj:m.ii. mmm 
/'^-(7xm<Dm±mzmm.^ntcKmm^m<o±iz. & 

[0 0 17] ^:<D:5r&{cj;oT, y'J-m^mizmit(0 

ttm^hv. tE^-iti<o0mi?^m^ift-i.x^m^m\zict 
40 \im(Dm\z$>^y^)-m\im(o^»h. ^^Lxfe*— 
[0 0 18] *56?g®?s««M^-^ \^(omm:^m 

it. T^'>-)l\^B(D±^Z!$.m^ntcT^^^' yzfmm 

m<D±miz. s^mi4s. m^m^m. ^mitmmmR 
uyu-mitm^m^kmm^mvx, m^ts-tam^m^ 

50 *}gfi)t-rsmi©XSt, fflEaSJa^*ill^©S±g5C 
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(0 0 19] ziw^rffifcioT, yu—m^mizmit<D 
fzm^tL. tE^-Mm¥m^m^iffvxmmitm\zM 10 
T, y u -m^mtiimmK^m^mizmvxi^^^m^ii 

^m^m(Dmmmmz^^mnm^^f^ 1 tossistti^i: 

•So 

[0 0 2 0] 

itvxmm.m.tn.mmm^^^v. mm.m.inmMm'fizm so 

X$>r). Sfc. *5!§«©W*J« 2 »cie«©5g?^tt, 2S£;& 

^^moymm-h^o. 4~3 nm©®Htc^^ct*#m 
m%mm^m'f-(D±M\zm\^t^^^v -fm^m-r^ ^ 
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#jS<t«I^$-^bT*Hp)T-&2t3®BSmtt)ilK$r 

ffls b wi^m^m xma^-^nrz^it^m^izLtc 

mmm^m^m\zii\,^x. ^mitmrn^iffLxMrnvr^ 
m^m\tmm<Dmit<o:^[^^^M\f^\zm<D:S\^\zr3:^^ 
vmmitmm<Dmm'&^ir^ t ^^mt bfcfe©-e 
$)0, *yc. ^^m(Dm^^i 1 \ztim<D^m\-i. mm. 

7 u -?BttJiie©»^sf s-*a©«catt*riiBfTisis:JiaM 

$nfc«« 7 >j -m^mxmm-^nrz z. t t bfc 
h<Dx$>t). mn^77.mtLx, ^^ttiKts^ai* 

l^t^agb, S^lc81tM<!:©5g^ig-&®lftCctoT. 
3^mttl|g©lS<fc©:&|pld«-^©:SFlpJ -x:6r 

:fhbT^mttiKic**(SiT^ 7 g -mi^m^^m^r^ ^ t 

fc«^tJt«iEbT7U-attS©SSfb©*|fi] 
X:^Iii]) A^iD^O^^tl, -:SrT. fe::&-^*©^fi8 
tt^ic^r^ b T -5 £;&© 7 'J ©Pb^ -5 G M 
R^T*«fi)c-rS7U-att^©g|55)-t), S^bTX;^ 

[0 0 2 1 1 *5l5g©W*«4»rlBi6©5!Wi. 

R^attM, H^mtt®, $miimmmikz/yij-mt^ 

J5eT^7U— ^ttB©Jifc. ^©mi ©*fia 

1^1^, mi<ommmm. m2©#ei$ai> ^2©^ei^ 

tT«fiS;snfcJ:t<&#mtbfct>©Tfa&D. Sfc. * 

!^iq©»*j« 5 izmm(omm\t. y u -ettJi©!B<t;© 

fc*-*#©mi ©5Sl81tM©®^b©*[nIi:3** 

ct -5 JS£:e-*f©^ 1 ©#mttlP©® $ 

b, £:&-?*©m 2 <D^m^m(Dmit<D:^iiiiti^&^-M 

©m 1 ®^fi8ttg©fiS^b:;^i6j <hia:^[6i s J; p 

-?*©^2 ©#ettlK©P3 :i ^r^ltmt bfc 

fc©T$.D, Sit. *^l^©iS*]B6{rfS«©5ll^tt. 
£*-^*©^ 1 ©^^att^©^JP7&i, 0. 4~3nm© 

mmiz$>r). K-D. &:^—n<r>fS2<D4^m^m<Dmmib^ 

0. 4-^3 nm(DmmiZ$>^Z.ii^<!^mthrch<DX$> 
0, m2©3Satt^i:K^fiSttMi©W©32^i^^a^ 
tcio. ^2©^ai4M©fiS^b©*iSi;!»^-^©:;5ip](r}i9 

jS^;^Kj?*«-rs&*-?tt©^2©#^ 

?Ktt^Sr^ bT£;&-^if ©^ 2 ©5SSSttK{C*Hfe]r ' 

1 ©3iatt^©fi8^b©;^r^*im2 ©3Smtt^©^^b©::^ 

-n<D% 1 ©#^ffi81f IKSr:^^bT£:&-?*©m 1 ©^iKtt 
l»«CM[S]T?.7'J-mttBtt> ^l©3S«Mttl^<>:©3Sm 

ife-^S!5^*^#fSic3S< , £*-*f©m 1 ©5iatt)K(r*f 
l^-r-2)gB^i-©7 U -mftS©m<b©:^fp]«^ 1 ©3fi6Stt 



(9) 

15 

[0 0 2 2] Sfc. 2is:5!5g©if 1 2iZ^m<0^m 

m(o±m\z. K^m^m. m^m^m. $m^mmmR 
*j^^t--s^i©ist, m^&mfA^m^<Dm±wz 

m<Dm±mzm^^nrzR^miim(o±iz. 
u - \^m=&m^t^m 3(Dxmt s-wr ^ t 

mtbfct)©TfeD, 1 3 

O^gaa, W*:S1 2®|g2®Xglc*5ViT, 6S^«tn: 

>i^bfc». yv-m^m<o±\z&:^-M<D^mmm. 

IKLT. £*-?Sf<DQP^yWTXB<&JgJ5£-r-5.^2© 
1 4 triaiS056?^«, If 1 2 2 CDX 

sjc*3tiT> m^m:mjimm^(om±mizm^-^ntzy 

^)-wsm<r>^\z^itw^-n<ow^m:. mmmi. 

xsKmmm^nm-^zLi:.\z^^-z. 

;5:S&;6-*f©^n-f TXB^JgfiK-^^^ 2 ©xg^&W 

512 OtCffi«©5e^tt, fliSilSfA-f 77.B©*Jigi5JCJ^ 
*!lc$nfc&:fe-^©S^JKttl!^RDt«aa}gta^«5S^© 50 
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^©-ge^giJI^LT, £*r-5k*©Sffi'J-Hg*JgfiKf 
5m3©XiS$rW-r-5C:tS-#®tLfcfc©T*0. * 

tz. :^mm<Dm^m2 i!ciBm©^?^«. apis/WT 

Tg6lC^^$nfe#^i^tti^®Sai Ufc±ffiSr«p cfc 5i JC 

mmm^(D~mmtii-r^^y\z. mffiu-K«p©- 

85^B'J^bT> 2E:&— M©mffi'J-HS*}&fi£-r^m3 
©Xg€rWT-5^:t^?#Si<i:bfcfc©TS0. * 
^9g©^*«2 3lCfe«©5!igtt. W*«l 2©m3© 

©gjigstc}gB£snfc£:&— *f©s:^iatt^s:y:fisas 

^5!l^lg^©gmLfc-hM©-gI5©±{r, £a-?*©« 

ffi u - K ^ ^ 3 ©xg *«-r s r t t 
izm^^nrz&m-M<o!^^m^miSLZ^mTmzsRm^ 

nfc#»ttM©gtbLitJiM©-gS©Jt(r, S;e-*t© 

mffi'j - h'^sj^BE-r^sm 3 ©xe^^-r^ ;i t 

<»:L.fct>©T«.0, 2|:^§g©W^JS2 6lCie«© 

mm\t, m^mi 2©m2©xssrx^3©xg»::*5ii 

T. »msft^m*^©«±g6ic^^$nfc7U-fi8t4 
m<D±^mvj::vizi^mi±mm, m&^mm&zSK^m 

\zs.^mis^mm^m^^3izmmu~}^mm^mm\yrz 

#^mtt^^©-g5^tiiifia^eiri^ft^i^^©s±§5 

lcjgfiK$nfc7'J-JiStt®©-g6*JgaiTSJ;3JC. i!> 

mffiU-H®ie©-l»S:H'Ji^UT, WIB7U-«ttS© 

_htc*'*&:fe-*f©#att^. S^^tt^R 
l^mffiU-HSi&^gl«L> ^^&;&-*f©#mttlK, ^ 

7.mms--&^-%<r>n.wi - KM$rj^j^-r^m 3 ©xs 

i:^Wr-2.^:<»:i&#mi:L.Zi:t>©t?*t». 

©W^JS 2 8 {Cie«©^?g«. &:&-^©Sffi U - h*^ 

St^^S^^«iR^©«±S5tr :7 U -atttW^ 

©fc4e)©4^-v7 ye*jB£^-rsm4 ©xs^wr^ ;i <!: 

^&#t^<hbfcfc©T*D, S/t, *^g«©§««JS 2 9 
IB«©f6?Btt, TSS->-Jl/H®©±lrfi!tlKSnfcTSS=? 

\v':fmmM(r>±M\z. SSSS^ttS^fiEML, MIC-^© 

±ic. m 1 ©H^j^ttSK. mmmm. •m2<Dm'^m. 

^mmm'^-^^^t^^, 1 ©x^SrW^-g. t 
tLfct)©Ta&Ov *5S?^©tt*:^3 0»cK«© 
5g^tt, TSSv— il'H®©±lc*£m$nfcTSS=¥Y'y:/ 
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^®±ira5s^^ •:/m<D—^^nmhxy u -istt^ 
-^<Dmmm/u 7:x.m^mm-^m2(oj:mt. mm 

U - KM^J^fiK-r 3 CDie t 
3 5 \ZvdML<Dmm\t. mim 3 l 3 <7)XStC:feli 20 

mffi'J- h-S*J^fi£t-'5B3 ©I@2r^-rSCl tS:!t#M 
tbfcfe(DT$>0> 3 6 irfBftCD 

igl^tt, »*^3 1 ©^3(DXeJr;fetiT. ^PiiEm 

figLT, *K?5«SU-KB^J^^-r ^^3®XS 30 

<D^w^^m.^\z^-:>x. mmM(r>m.\\LO)^m'^-'^ 
<D:^m («siA«, -x^ioi) izm^^n. ^a;a: 

-m^m^m&-t^z.i:iz^-ox. y*)-m^m\zmm 

K^mmm^mm ■$iit^m'^titmvxy^)-m\tm 

—m^m<Dmtz$,^GMRm'f-^m^ir^yu-mitm 40 

[0 0 2 3] *5gBj(OW3jc:R 1 6 ICfB«©%0J 

TSB->-;i'HB©-litCfK^$nitT?S6^^>:/>'*6^ 

)i©-hBDtc> ssi«tt)i> @«mttB, ^m'&mnmik 

Jgfi£3nrc7U-^ttB®±JC, *'*£;&-^©mi© 50 
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aiBJaA'-f T7.SS:J]^BE-r-5m2©Xgt. aB^A'-f 

77.®©«±S15irjgfi£$n;tS^mttlK©±fc. 

^J©«ffiU - HB<&?^fiEt" -5^ 3 ©XSt **-r-5 H t 

i&i|tmi:bfcfe©T^D> ©!**:« 1 7 tc 

ffi«©^W«. S*S1 6©^2©XgtC*5ViT, 115^ 

mm^m=i-(DML±.m\zm^^nT:Ly u-mttB^i^ u 

mi©#^mttl^> mi©^«Stt^. m2©#^mttlM, m 

2(D^m&.mMKW^m^m-Ammmmvx. £;& 
-?t©WB«fAw TXBS:j^^-rs^ 2 ©xasrwrs 

8 tCfe«©5gB^«, fi*]S 1 6 ©^ 2 ©X@lr*5ViT. 
J^^Stii^»^^^©«±SB{CJ^^$tlfc:7 U -fi^ttB© 

-tsrffi^<k^tr. ^KDmm^mm. ^i©^«ttB 

1^, m2©#JSttB^. m 2 ©3^ffiSttBKJ^t/S5Smtt 

mm-^wAmmm.m:\.tz.'^^ ig 1 ©#^t4B^©-gf* 

V^«S8MStax4**^©*-t^Jwfl^fiKSnfc7 U 
B©— S5A^Stli-rsi3tc> i>7^< tfeSIBfiEl^^nfc 
mi©3Smi4BBi, m2©#^attBM> m2©3^mttB 
MJiO:R^MttSM©-gP^MiJP^bT. :7U-^1±B© 
±lc*'*£*-*f©mi©#^KttK. mi©3ijKttK, 
^ 2 ©#^fiSi4M, m 2 ©^jKttl^Rt^S^BSttag^J^^ 

-r -5^ 2 ©XS SrW-r ^ ^1 i <t bfc fe©Tfe 0 , 

*%?g©ii*j^ 1 9 \z%m.<D%m\t. mtm. 1 e 

©m2©XgC*5tiT, fi8^filaSft*#^^©«-hS»tJ^ 

fi£$n^c7 u -attB©Ji*a5 cfc ^ 1 ©#ettP 

Hi, ^2©*attiR, m2©^ai4i[gRr/s^ffltttiiji^& 
n:m.mmmi^\^x. ^lo^m^m. £*-*f©^ 
i©5smttiK. ^2©#mttm. ^2(D^mmMmf^ik 

2 ©xa^^wrs ^: t *#m<i: bfc*>©T * 

D, S^t, *5!?g©ff 2 2 lcl2«©5g5g«> ttBSE 
A-f 7 X S ©«±gB (w nfc^E*-*l®S3fiSStt^ 
RtX»TgPfc^K$nfcm 1 ©#58ttM©^mbfc±M 
SrS5=t3»C®«iU-KBI^S:fi!tlitbfe«, ^ 1 ©#?S 

BtriB^®'j-K»K©-a5*ffl^bT, *f©«ffi 

U - HB^J^fiKT-SlI 3 ©Xig^Jg-r-S C tSrltrnt b 
fcfe©-rfeO> Sfc. 2f:5gW©a!l*« 2 5 trlB«©5SW 
tt, l^v^X h^J^figbT. faBiEA-fTXBWSiSPtr 
J^fiE$ nfc£;&-?^f ©R^®ttlKS:Ot«TS5»tfiE^S n 
^c^l©#^mtt^®®tiibfc±B©-g5©±(C, 
^if©mffiU - KBSrJ^fiE-rs^ 3 ©XS**-r -5 ^iz^ 
i^t!t<i:bfct)©T$.0. *^l^©li*]S 2 7 trlB 

m©^l^«, gS^JBl 6©^2©X@SU^|g3©XStC 

43(.iT> m%'&.m^mM=f-<Dm.±.mzj^m^mty^}'- 
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±izR^miimm^mv J: o \zmm u - H^^^^figi^L 
Tern, w, 1 <D^m^mm(D-'^m^t.mm.mn.9Ji^m=f- 

2mm^mm. m2(D^m^mm.. K^m^mm^n 

©mffi u - }^m^m^t?>m 3 ©xjb t srw-r -a ^ t 
#ei:iLfc*>©T*o. 3 2 tcie 

K> mi(o^m^m. f^2<D^m^m, m2 0)^miim 

hfch<D-v$>r). m2<D^m\imhR^m\imh(Dm<D 
^mi^-^mmz^o. f^2(D^m\tmoymit<D:^iiit)^- 
i^<D:^ft^\izm^^ti. R-D. m^umm^mT^tE:^— 
n<Dm 2 <D$m^m^in-VT&^-Mo:>^ 2 <Dm&^m 
izjcm-r^f^ 1 <D^m\tm(Dmit(D:fjmA^^ 2 ©^sstt 

m 1 (Dmm^mizMmT^ y u -sstteta, m 1 ©ssa 
3Smtti^©m'bjS?a5*Taip::ttc^O. ^gBiK#ir 

CO 0 2 4] SAc, ^^l^gott^iRS 7C^«®fg?B 

tt. Mm.&mj]^mf-o)m±^\z$>^y')-mi^m<D± 
^^^ityv~miim<D~mi>mmt^^oiz. {>f3.<t 
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tt, iSMSta^m^^ ®S±g51C3&-5 :7 U — att)i®± 

m^mo^^\z. micD#^ttM^. miw^i^tte 
10 ^2(D^m^mm. ^2<D^m's.mwkisixSKmi^ 

IK, ^2<Dmm^mmBcaKmm^mm<D~w^^m^i. 
X. ^:^-M(on.mm.n-(T7.m^mm-^m\z. mm 

m^mz 9\z$m.(Dmm±. m.m.i&tm^m=T<Dm.±.w> 
\z^^y^)-m^m<D±M^w.^^^\z. $m^mm. 

mtts®— ss^tsmf Sct^fc, ii>;^ $nfc 
30 *'!r®0f«®::^|6j(c:j5:-5<i:^>{casj5S;)^$nfc 

2 (D^m^imm. Kmm\±mm:Rzfmm u - k mmam 

^^\ty'j-m^m(D~mmtii-r^j:^\z, 'Pukl^ 
mm^tirc^KD^m^mm. ^2<D$m^mm. ^2 

m^, fH2(D^m^mmRzmm.m.mj}Skm^=^mes.-r 

icfi-s J; -5 izmm0SLm:^nrcK^m^m^Rzf^m^m.iji 
^ll^^®S^fi8tt;g icfRiiuis^&jn A s d t t L 

±mz$)^y 'J -^ttSiKti«#fattBM®gi±i Ltc± 
50 Bit, ^^^^^/r^'Bj&tfiKPsttfc^, MO, mm-^nrz^ 
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> ifm(D:ijmz <t o xm^<Dm^ izmf^SL^ntzmmmn 
-i T7.m<r>mm.m<D^mz^\^^m{\:.^n i;:&[^tcs 

[0 0 2 5] £iT, *^l3CD*iS©P^{roViT> B® 
^fflV^TiRI^T^.. 2p 



[0 0 2 6] (SlJSWJgffi 1 ) 0 1 *fB5g®||J6(7) 

mz7fz\^fz.w^%^. 

[0 0 2 7] Bl (a) tC*5UT. VP-f, Co3^ 

14«i|si^&*«t-r-STgB->-;l'Kg (S^-ti-r) ©±{C 
Jg^^nfcA 1 203. A 1 N^Vi«S i oM(r>fm}& 

IC, I rMn, aFezOs. FeMn*^^^, PtM 30 

n %^^mm<JiVimx^^K^m'&.m i . n i f e 

2, Cu#^*j!|6}t-r^#fiStt«««3SOf@^SStt^ 

R u ^©#lKtt«i|£fSrffl tifc#fiSttlS 
6, ^'®±tCGMR5ST5Sr«lfi£T-57U-fi8ttB4 t 
|^i;j:3i^«!(^*ffl^ifc3i«ttl^7ROCGMR*^ 5Sr 40 

ttiK 6 ^^x^xmmm 7 (c^isj-r^ 7 u -iKtts 4 © 
m©:3^rsitt, i^^t^mmm^<r>mm\zn^^\.xn 



tr;^-5. •f-ti';)©±(c, mk'^\t.wmz. Cu> 

5 cfc 5 frT8?=^^^ y •^m»mi:.mk<}>imMV,-^m\^x 

l.^^'^v-fmmiim^^n. W.Z. ^(Dl.\z. TSK 
v-ji/ K» ti^«©$>:ett#5|Ef^£ffliiT±SB->-;i/ KB 

[0 0 2 8] £;&-*f©«S'J-HBl 0S:OC:7U 
-fiSttB 4 ©Sm bfcgB^!)-©±®&«-5 J; 3 (CT a ^S: 

[0 0 2 9] GMR*^ 5=&«J5fe-r^@^mttB2©fi^ 
^b©7^fBl*ia^f3@JSE#:{w>l*l«)-r^^-y FJfKffitjtff 

T-5::&iRiY (0 1 ©i»E®»cSie/S*ifii) \zis.^x.'^\z. 

Y-)5^\zmMif-H-x^f\.x. ^^©MSRt/^raT.^M 

±0, S^ioSttS2©iK<k©:^i^«Y:;^|nHcB^$n 
-5. --n. «BiBIEA*-f TX«9<£r«J^E-rsfe:&-^*©!S 
7 ©m'fb©:&rSj^@^mttB 2 ©iS'fk©:^i^tcBS 

laffbfc^fp] (01lC*5(/iT, X^Vi«-X:^|P]) \zu 

-g)j;pir-r-5>. ^attlK7©a<b©;^r»)^tS^f sfc* 
©iai«©3S;35, fi«iaM«^Vi«^8ia»ffi©*fl=©rt> 

'^U < t 1 ■:3©^^*^> H^mi4B 2 <Dm<t(D:^\^(D 

[0 0 3 0] Mtc, ^mi&mT L^^^^Wki^^m^^^ 
^L-T, ^^ttM 7 ©S8^b©:3&fSia:«®:!?r^i]©fiS^t;©;& 
[fij*^:7U-«ttB4ic#Ae.n-5J:3fc, £*—?*©« 

BiMEA'-r TXB 9 *SlfK-rsfc*-^©#ffittlK 6 ©M 
P©P$*^^bT, 7 u -attB 4 ®js^t;©:^rS] m 

x:;&(6)©«^) SrSfiattl^?©^^!:©;^!^^!^:;^ 
ipi©i8<k©:(^|pi (-x^ini) c-rs. #ai4IK6©Mff 

itn«, y u -iSttB 4 ©jKfb©::^rfi]«^^ttiK 
7©eit:©*[6]<tl^i;:;^f6]©*ST*D, ffi:;^> 
^ 6 (Dmm-b^^^-T'M^ i 7 U -^ttB 4 ©fiS^b©:^i6j 
«^ot7c©*ifiiiP-^^fiatt^ 7 ©m^b©::^iRitrai;:^ifii 
(c^j: s t 5 <t 3 ic. K^ic J: o Tm'fb©:^|pi*^l^ i;:*- 

|6j*li(aj^©*|fi]i:^W«JtC^<bb, ^|f©3i;^fe^^ 
JC«SbT(3)<, tS-pT, #ett^6©IKfflijiWj:«5 

6©^lPtt, ^1©$D 

[0 0 3 1] 
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Ru 


0. 4^0. 8nm 


Cu 


O. 9nm7S:^^ 2. OnmiSfiS 


Ag, Au 


2-^3 nm 


I r 


1 . 3 n mSS 



[0 0 3 2] Sfc. mi (b) C^-rj:^lC, h9M©|^ 

^«y^^l l*^^^$nTV>Tfe^ti. 
[0 0 3 3] «±©a; 5 \Z:^mm.<Dmm l J:tl«. 7 



10 



[0 0 3 4] mm<r)mm2) m2\±. ^%m(j:>mm(D 

CO 0 3 5] 112 (a) {Cfel^T, h5^©||SSC9J^^ 1 

1. H^iKttS2. #^«Stt^mS3Su:>"J-JKi4S4 
*^*«H;*:aBfig^ ^ nx G M R 5 $ tlT t i ^ . 

MIC. ^©jijc, mrai©iiig(Dje.® 1 t[^«(D>t*iiBf$-ffi 

t^T, 1 2 0 0 1. ^ 1 ® 

^mtt)K2 0 0 2. m2»#mttM2 0 0 3. ^2©^ 

iKtt^ 2 0 0 4 sz/s^mtt)^ 2 0 0 5 7!)m'Amm^m 40 
jas. m 1 2001 Rt^m 2 (D^^mmm 2 

0 0 3©MPtC<toT. ^n^tr^^-r-5^1 OD^SStt 
1^2 0 0 2<J:7'J-aite4. ^l(D^mi4l^2 0 0 2 
<i:^2©^ffittfli2 0 0 4i©fiSYt;©?^fP]«l^i;:)5l6]C 
^^CofcO, jSft©;fy|^J;i;a:-:5;fc0-r-5(D«||J6OJg«il i: 

2 2ifim^^n. flffiU-KB2 2&atgtBLfcGMR 

m'F5(D±\z±^^^y:ftimm (Hs-e-r) 50 



[0 0 3 6] ^fc. m2 (b) fC^-Tck^lC. h9j£©^ 
J6©J^li2 tC*ilti>*>!r£;fe— MCD^ 1 ©#^^{4^2 0 
0 1. ^KO^m^mz 0 0 2. II2®#«H41K2 0 0 
3, m2©^®tt^2 0 0 4S;D:S^jeSttM2 0 0 5*^ 
e):^-5£;6— *f©aMi^A*-1'7X«2 IWFbKC^O, S. 

a£assi^«^T5$«^-r-57u-mftS4oji 

[0 0 3 7] &.±<D^oiz:^mm(Dmm2izj:tni. m 
itm<D±izK^mitm^0Stmm^'r^:ztiz^-:>T. s 
0. m2(D3ifiSttK©iK^k«:7&i6j*i— ^©^[Sjtcjia^e, 
^*^L.T£:e-*f©m 2 co^m^mizid^^-r^m i <d 

bxlg 1 ©SSiSSttlKtrMiRii^ -a-T:7 u - 

:&-ict<Dmi(o?Sim\tmzMmvx{,^^m^(oyv-m 

CO tc a& S :7 u -ffittfl »g6^i-©a^t<D55[pjt>^^UT 
xm 2 ©#mtt)K^^bTm 1 ©^BSttl^im 2 OD^IS 

(o^m\imizw,2 (D^mmmiimmmmiz^^mtim^ 

^am^izfi^mi^'^o zLizizysiD. s^^^m© 

^^j:.o-m^^iz-r^z.iii)ix^^, 
[0 0 3 8] mm<Dmm<DmmiRU2izisi^x. 

^tlTli-SiplCteKB^snTl^-S^i. 0 2 (c) JC:^T 

m^m^m^mi<Dm^mi±mm2 0 0 6, m 

1 ©#mttS^ 2 0 0 7. ^2 ©H^mtt^lK 2 0 0 8 
3&^^?a:-5ae@«®1f.«2 4Tab^Tt)AVi. ;i©^. 
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L^itntf;a:e>-^ti. m2 (d) tr^-ri^tc, 

yo-m{tmm2 o 1 2 ^n©7U-fiSttBM2 

[0 0 3 9] (*ig©J^ffi3) 0 3-^1 1«, *»BJ 

um^mmmx'. mmmmmznf^-r^^y i^mmm 

mmm.^y \^<Dmm:^m^^i:mm\zmm-t^> 
[0 0 4 0] 0 3{c*TJ;3ic. A 1 T i cm^umt 
Lf^mwis o<D±^z0s^m^tl, a-^d-t^ coj^t^ 

n^muiz-r^T^iy—jvi^ms i<o±izA 1 203, a 
V V -i/timm 3 2 ^j6£iK-r-&. 

[0 0 4 1] miWXStbT, 04 (a) fX^f J:'5 
JC. TS5^^^;/:/^fikB3 2CD±lC, I rMn?^. aF 
6203. N i O, FeMn?^-^^^, NiMnl^^^^ 

iSrJEfiiPL, 04 (b) izm-r^o\Z. 

IC. NiFe?^^^^, Co^V^«CoFe^^^^^ 

(c) tc^-r<t-5tc. m^m^m4 2(D±tz. cum^ 
*rip^^:T•5#^K^t»mB4 s&^M-rs. str, 04 

(d) \z7^-rj:vi,z. 4m^mmm4 3<D±iz. m^m 
\tm4 2 iimm(D$tn^m^^Tyu-m^m4 4>^0s.m 
V. K^miim4i. @^i^ttH4 2v ^m^mmm4 
3 Ryt^ u -fisttji 4 4 amm-cm-Amm^m-^nrciG 

[0 04 2] ^2C9I8tLT, 05 (a) tZmT^O 
iZ, GMR^T4 5(D±\Z. h 5 1 Srfl^^ 

LT. GMR^^4 5*«l^-r-57U— attB4 4 0± 

iZ. R u^<7?#^mttlJ!|Bf^fflliT£:fe— *fcr»#mi4^ 5 
2<£^lit-^. i^, i©^©#fi^ttB^5 2Cr)^JPtt, ^ 

J; D 7 U -attS 4 4 «^ftcD:^[^*t3fi®e^«e^t 

(o:^fi>itm:isi^iiu^^vutc:&-Mmmit'm5 2© 

fi!c-r-5 7 >J -fiSttJi 4 4 t l^«©«lBj^ffl ViT^;&-*f 
»5iiStt^5 3<&fiK^-r^o MIC, ^cD±tC. GMR* 
^4 5©S5ifiSttB4 1 ({BL, «^lC<i; 
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M©S3Smttl^5 4^fi!cli[J^*£L, ^'frfe^-^fO^BS 

com. mi^^n^K^m&ms 4mm\t. gmr^^ 

4 5 €:«lfig-rSH«SStt»4 2 IClKfl20;&|fi]Mtt'&-r5 

•^(D^mmu^^nizm&T^'jii-mf)^^. 

[0 0 4 3] msWXStUT, 05 (b) tr^TiP 
10 tC, ^E*-*fWR3tMtt^5 4©±{C. Cu. Cr^ti 
HT a^©#^a'tt*^i|s45rfflliTfc;&— i*©«ffiU- 

5 6 ^0Zmt^. 

[0 0 4 4] m4©IgtbT. 0 6 (a) iZmTJz"^ 
\Z, *f<D«S'J— KB5 6RC/GMR*^4 5© 

smbfcS6^}-(0i:tc> GMRm'f4 5<Dnmvrz^^\z 

fefc-S7';-<Stt)g4 4©K^k^K5jfcb> »:ftttSr|6l± 

-5. 

[0 0 4 5] 0 6 (b) tc*TJ;-5lw, ^n^(D 
20 ±tr. TgK=^^^ >y 3 2 ti^«(D«6iii*r«BfS:fflt,i 

TJiSfP^^-y:/*ei^M6 2$:^ML., MtC. 0 6 (c) 

;i/ 6 3 ^mmf^mvx. n^mmm.mim^mmm 

mm.^y H 6 4 SrJgfiE-rs. 
[0 0 4 6] i^. GMR^^^^^fiSir^H^^ttB^l'^ 

Mmmmn^ Tx^^^egr cD^sit© 

mSU-K@5 6!&5j^^$n, ^©±$-«-5 J:-5tX^^ 
30 >yy»6 1 <&j5S;Mbfc«> GMRm^4 5, 

«B*Sf/N'-rTXB5 5. *f©miiU-HS&6B: 

i5=^r^^;/yp6 1 ^m^o^mmz/-^^-:^>ifvxmv 
niiin^mo:>^mxmm-r^(Df)W^v^K mt>. w,4 
©is«iT«> m.miUi^mzi^\prr^^y vmiMt: 
itffT-5Y:3&iPi (0 6 (a) <Dmm\zmm.is.i3\^) jcbs 

a) LT, @^mffiB4 2 0Ji8{fc©:^|6l2-S3Si8ttP4 

^fiH4B4 2©aft:©:tri&i {y:&i^) tcii[3!f-r^:&i6i 

S*-^AS^:t;S:<, ^attli[5 3®fi8fl:©:&r6i«-B>^ 
fiSttS4 2©m{b©5&|S](cia5eSU, ^^ttW5 3t© 
^^i^^m.W\z^ D 4 4 ©m^b©;^rsi$r^ 
«Stt^5 3®mjk©;&[Rjt2e:^(R] (X:^[6l) 

50 mi4^2r5tfCj!lffiLTt>St^. 
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[0 0 4 7] jSj, B5f»©^lCDXg{C*>(,^T. 02 

(c) izm-r^^\z. m^m^m^f^KDm&m^mm 

2 0 0 6. m 1 ©^^KttJgBi 2 0 0 7 . ll2®@^S8i4 
giK2 0 0 8 ^flB^fflS^lilLT, #^«ttBlift€::^r-LT 

J^^LTfeAti, ifc. 02 (d) iz^t^olz. y.U 
-»ttBfe^l<D7U-jStt@K2 0 1 1. m2®:7"J 

-m^mm2o 1 2. mn(D-7^)-m^mm2 

0 1 Stt^^iotc. SlifcPD^-5 7U-ffi8ttStaS 
a©«jBJ^fflUT«S^SKL„ ««7U-<KttM2 5Sr 10 
L T %) a i: 3 ^1 1 ttW 5 S -C Vi. 
[0 0 4 8] ifc. HffaiCD^2C0ISiLT. 
5^7. h 5 1 SrJ^^Ufc^. GMRmT4 5©«_hBPlCJE!E 
K$tlfc7U-JSttM4 4<0±®^A r^tct^yjx 

-m^m 4 4 ©±tc£;&-McD#mtti^ 5 2 ^^i^-r 

^JiSttlK 5 4 <lrfiKI!gJ^fi£ tE^^-Mmmitm 5 

2, ^IKttKS 3&DCS^^ttP5 4T«fiE$n-5£;& 

[0 0 4 9] Sfc. m2©I@tLT. 07 (a) (rS^ 

i^Jp-u^ffiL, ^m^mm? o io±MtcGMR 

*^4 5$r«fi£-r-S7U— fiSttB4 4i:|^«CD#!|S|^^ffl 
tiTai®ttSI^7 0 2*fi£M-rS. JgfC. ^fi^ttSI^7 
0 2<D±®{t. GMR*^4 5®K^«[ttB4 1 tl^fll 

mv. m-^iz^-^Timi[:^mmtm\^^:f3.^^:^ 

:&SjCckD> 07 (b) mm^ntz$^m 
^mm 7 0 1. ^mitmi^ 702 :&z^K^m^mm 7 0 

3*iGMR*^4 5€r«*ST-5 7'J-attg4 4®±ffi 40 

timmT^j:o\zmm^n. ^^t^:^-^mmiim7 

1. !iiKttM7 2SaCS^jattlK7 3S:J^^L. *-<rfe 

:&~Mmm^m 7 1 , stetti^ 7 2 j^t/M^mttn 7 

t>3ii«ttJiiK7 0 2stxsai«[ttjiiat7 0 smm^ 

n. $m^mm7 0 itimtii-r^^o\z:^rLrhm\ 

^mmmi:(D^^i^'^mmzj:^y u -mamizm'tto) 
:ftj^^m^t^rctb(Dmmm\i. ^m^mmT 0 1, m 50 
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s8tt®^7 0 2&Dfs^mtt»ffl[7 0 3 ^m'^mm^m 
tt»iK7 0 i^ti«:7u-fiStt»4 4©±®*isai-rs 

iSiLT. 0 7 (c) Iz^tJ^oiz. :££-McDS^ 
mttM7 3BlZ/GMR*^4 5©gaiL/cgR5^©±IC^ 

i*^^m^^otzmmu-i^mm7 0 5^^mi^. ^<d 

r*tc<i;DSffi'J-KB^7 0 5^WmVT. ^ffiU-H 
S7 SSrJ^^LTfe^Vi. Sfc. 07 (d) JC^fJ:p 

ic. (0*-t*-r) ^mfSLLx. «au-K 

T.mtmcT.m^m^^xn±mm^m.m^mmm!imm. 

[0 0 5 0] Sfc. m2©xei:LT, 08{C^-rJ;p 
GMR^^4 5Sr«l^-rS:7U-«ttg4 4©±B 

^a^i^ic. Rummmmm^m^^x^m^ms 

^m^ms 3S:l/S^«ttlK8 4 SrMR^fiKlgJ^filtLT, 

4^m\im 8 1 , :£:&-MCD^mttM 8 3 

M^«8ttl^8 4*^t.;S^&:&-McD«Biafn'1'ZXS8 

[0 0 5 1 ] ^fe. BtM<7>^2(75Xglr:te0iT*cSl'>' 

X h ^ffl ^^xtE:^~n(DK^mitm s 4 *ijgj5E$ nrc 

^. ^3®XSi:LT, 0 9 (a) (C^-rj;5tC, -e© 

nmui^xh^m'^Lx. ;fe;fe-^©R3S«ttiK5 4R 

t/GMR^^4 5®g{libfcgP5i-®J:tc^<*:Srffi5 
<C«ffiU-h*^lK9 1 ^^ML. ^©», 09 (b) 
^TcfcptC, GMR^T4 5©— gB*SgtB-r-5J;5(C. 

<J;0«SU-KBIi9 1©— gp^S'J^LT, :£*-M© 

mmu-\^m9 2^m^vxh^\^K ^rz. 09 (c) 

JC^-rj;3tC, ±3^©^2©Xig©flfi©«SJTGMRm^ 
4 5 «^«tJs£-r-5 7 U 4 4 ©±® 3 J; p CJ« 

^Sn;rc#^fiStt)S9 3©±H{CBKI^$nfc*-«r£;&-^ 

ws^fi^i*]^ 9 4 9 3 ©»ai vtc^^^m 

■5J:^{rmffiU-KS«9 5<£^KL. 7* h 

l/S^xh=&^^UUTK5-fx-y^> ifma>^m\z J; 0 , 

#fi3tt^9 3^tittGMR^T4 5©— gp*t^ti{-r-5«t 
^tc:«ffiU-KSIK9 5©-|fB<&H'J^UT> £^-^© 

[0 0 5 2] ^tc. 010 (a) {r^-r<J;5fC, ^3© 

xetLT> ^2©xg-ej^fi£bfeSSP-:/x h^^o 

^l^rc^. giJCDKSU'i^X h^JgjESLT. :^^—1^(DK 
^fiSttMS 4Rt/GMR^^ 4 5©gmL&gP4i-©— 
Sr«3<i:5f::LT£;&— jfc#©mSU- KB 1 o i^m^ 
LT*>SVi. */c, 010 (b) fC^fcfcofC, ^2© 
X^TJg^rgbfcS^l/i^X hSrffiO^l/iit^, SiJ©«S! 
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GMR^^4 5©±JrfiK^$tlfc*®ttl^l 0 2CDStB 

l^tcm»<D-^^mo ^ o tC LT&;fe->Pt©ltffi u - H 
ai 0 4i&JgfiKLTfefi:tH miO (c) (CS^-TJ; 

1 0 5<&fiK^b, GMR*^4 5©±tr$>^=¥ 
^t^o @8tC:tett^J;'5iC, GMR*^4 5CD± 10 

[0 0 5 3] Sfc, S9]^®m2®XiSB:tKm3©Xgf:: 

*5tiT. ^2©Iig<i:LT, 0 7 (a) iZ^-T^viZ. 
GMR^T4 5€:«^T^7U-attB4 4cr)±®Sr« 

$m^mm7 o i. ^m^Simm? o 2Wk 20 

T> 011 (a) tr^-r.i'5lC, 5Etr-?-<D_hlr«ffiU- 

vmmi 1 0 i<&^^Lfc^, ail (b) tc^-ri^ 

Jc, 7 0 1 U 4 4 o— 

5^>i'^©:^&»ciD, ^;5:<it>mSU-K^^l 1 

0 1 , R^fiStt^K 7 0 3 ikn^m^mm. 702 0 

SI-dT. :7'J-®ttS4 4©±»C, *>er£:&-*J®#m 

tt^i 1 1, ^fiSitKi 1 2^xSKm^'&mi 1 3*^e> 

^£-5:fe:&-*f©«(^^AWTXSl 1 4^0?^*-^*© 30 
GMR^^©@SJKttgS0f:7 U— fiBittB©*>«r tC0f^ 

ioosA^ &.±.<D^o\z:^mm(Dmm\z^ti\t. yj 
-m^m\zmit<D:^iPi^^^^m/-^-<T7.mt.i.x. * 

5t©*|p] («»y;^«, -X*ini) {rJM;l^n, 
*f©^fiSifaiC?*[S]bTlri^2£;&®:7 'J-mttB©rBltC 50 
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*SGMRm^=&«l^-r-57U-ffittJi©SI55}-t>. ^« 
bTX;^[fi]tcrSi#a < ;^ 0 , A•;^i7 A'i7-fe*>/ -f X®^ 

[0 0 5 5] (|IS60?^fi4) 01 2~01 9tt. *5S 

<Dmm3tmm\z. mmw.f^umzMm-r^^-:/ ]^mm 

^^jK^^^y \^<Dmm:f3m^^j:mm\zmm-r^o 
[0 0 5 6] mm<Dmm<Dmm3iimm\z. ^loxg 

ibT, B4 (a) \z^ti:oiZ. TU^^^yZfmmm 

3 2(D±\Z. K^®ttii4 ISrfiJclSb, 3ltC. 04 
(b) »C^-rj;^tC. ^(D±\Z. H«mtt«4 2^^P 

T^. 04 (c) fc:^TJ:p{r. @^mttS4 2 
©_ttc, *fi81t«S»4 SSliltSib, M\z, 04 (d) 

4 4*figKbT. K^m^m4 1. @^BStte4 2. # 

BStt««B 4 3 so^7 u —mmm 4 4 jst^iK-cwBiJcaa 

)^ge$nfcGMR*^4 5S:J^f«-rS. 

[0 0 5 71 m 2 ®xe t bx. 012 ( a ) \Z 
m-t^o\Z. jftiSl/vX M 2 1 S-J^fi£bT, GMR* 
^4 5<£:«^K-r-5>"J-SSi4B4 4©±tC. 
^ 1 CD^attK 1 2 2 ^lO^^ettM 1 

2 2<Dmm\t. m':&(Dmm<Dmm3 tmmx'^^. m 

tc, 012 (b) tr^-Ti-Stc, ^©±fc. 
^KD^^'ttKl 2 3^fiEM-r^. MIC. 01 3 (a) 
»C5^T J; 5 lc> 1 ©^fiSttlK 1 2 3 ©± 

{c, ^ 1 0$m\±m 1 2 2 Lmm(DunTm2<D4¥m\i. 

M 1 3 1 ^^^f MtC, ^-(DJitC, ^ 1 ©^attM 

1 2 3 ti^«05«»^fflViTm2©^«tttasi 3 

m-r^. ^A\z, 013 (b) {c*t-J:3ir, m2cD^fiS 
ttli[l 3 2©±tC, S3^mi4^1 3 3&fiEMJg)Sb, * 

^&:^-M<om 1 (D^m^m 12 2, Hi (o^m&m 1 

2 3, m2©#mttl^l 3 1, m2<D^miimi 3 2^ 
UBL^m^tmi 3 3T:^^SnSfe*-^®aBtKA*-f 

Txei 3 4^&j^^-r-5. 

[0 0 5 8] m3©X@<hbT, 014 (a) {ZTnT^ 

viz. mm<Dj^m3 timmizvx. 

^i3 3©±tc. cu, c rm^tT a^mm^un 

Sffll/iT£;&-*^<7)^a'J-h*Bl 4 l<&fi£^T-S)o 
[0 0 5 9] H4CDIg<hbT, 014 (b) (C^STcfc 
£;&-**©SffiU-HMl 4 lXt/GMR^T4 
5©gtBbfcSP^i-<D±tC, GMRi^^ 4 5©Smbfcg5 
^)-ICfefc'5)7'J-mttS4 4CD^<bSISSil:b. KftttSr 
l6)X$-&.5fcJ6tC, Ta^©*J^T=^i"y>^Bl 4 2^ 

[0 0 6 0] j^. K^m^mi 3 3i:bTffllil>«W4 
Htr^OHSSWJg^ 3 bcfc P^*frTil3tbfj:l-tntf 
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-mi^mizm^<omim:^fiit:^A^, 

[0 0 6 1] ifc. ||2©IgtbT. itt^^v'J^h* 

4 4©Sffi®8l^kffi[> U-S^XhWgl&v S«>^titt^tl 

#^3tD^V^fc^. mi3 (b) »C^T<J:^>tC, 7'J- 
fiattH4 4 (7)±tc. 1 12 2^ 

Atz. ^<D±tzf^2(o^m^mi 3 1 

^©±trm2©^fiStt^l 3 2^^^-r^. Mix, 
^©^10#«ttMl 2 2, mi©^lSttlSl 23. m 

2 (D4^m^m 13 1. ^2 (D^mam 132 ^^zx^^i^ 20 

14(^1 3 3T«B!t^n^fc*-^*©W«i^A-1-TXPl 

[0 0 6 2] ^2©X@tbT. ^15 (a) 1;: 

^-r^PfC, GMR*^4 5i£-Slfig-r-5:7iJ-«SttS4 

4©jiffi^a5<i:-5ic. mi<D$^m^mmi so i. m 
KDmm^mmi 502. f^2o:>^mmmmi 503. 
m 2 ©^®i4^^ 1 5 0 4 RV-K^m^mm 1 5 0 5 * 
m-Ammm^vfc^, mis (b) \zmri:o\z. 

•?> mi®#^ae»]Kl 5 0 l^V:v«GMRm^4 5S: 

«)5£T^7U-mtte4 4©_hMdiStil-r^J:-5{x. 
;a<<i:fea^^nifc^l©^J8tt^Kl 5 0 2. ^2® 

4^m^mm i 5 o 3 . ^2 1 5 0 4RrxH 

^iSttS^ 1 5 0 5 AtgiJ^^n, ^'Jr&^-^twm 1 © 
#iSttKl5 1, ^l©^JSttl^l 5 2. ^2(D^m^ 
mi S3. |g2©^fi8ttlKl 5 4&y:s^mtt^l 5 5 
SJg^U, *>irfe*-»©mi©#^®ttKl 5 1, »1 

(Dm&^m 15 2. m 2 ©^lifi^tt^ 153. W.2 (D^m. 
14)Kl 5 4S?/S3S?SttKl S S-X!m^^n^i^^-n 40 
©a^^A'-f 7X81 5 65rJgfiEbTfc^ti„ Cl©«^ 

^ 1 (Dmm^mm i s o i . ^ i ©^att^^ i 5 

02. ^2©#attglKl 5 0 3. m2©3S^ttMMl 

5 0 4Rt;g[^mi4S^ 1 5 0 5 ^m^ne^iisufc^ 

T. fi^, S[8snfcmi©i^jd8ttSKi 5 0 1. mi 

©^fiSttg^l .5 0 2.^2©#fiSttSPl 5.0 3. ^ 

2 ©^mi4 »K 1 5 0 4 m^BLmi'&mm 1 5 0 5 ^ h 
x.v'^>if^(o:fsmzi:*)wm^ri^m\zmm-^ 50 
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©AW*tti. 

[0 0 6 3] mi & \z7fcr^o\z. m2©igt 

LT. GMR^^<£r«fiE-r^:7U-fiSttS4 4©±®^ 
«5=tpC. mi©#lKttMl 6 l^fiJtl^Lfc^. Sc^ 
Ixv'X M 6 2 ^rJ^figUT. *>%r£*— *f©m 1 ©^fiS 
ttKl 6 3. m2©^^mi4^1 6 4. m2©3SfiStt^l 
6 5&Z^S^fiSttlKl 6 6^&Jlg:;^^fiKKJ^J«L.T. mi© 
#^J8ttlM 16 1. iE*-^*©m 1 ©^ISttK 16 3. » 
2 ©#mtt^ 16 4. m 2 ©^mttM 1 6 5 Sr/^*— 
«©S^mi4^ 16 6 ^>^i^&;&-^©«SaL''?'r 7 
X» 16 7 SrJgffibTfoStn 

[0 0 6 4] Sfc. M^©IIJfi©J^li3 lC*>tt-5te©— 
fisjtl^i^lrUT. m3©Xga:bT. 017 (a) 
-r^o\Z. ^SMl^v'Xh^ffl^LT. £:G-^©M^<S 
ttlPl 3 3S)C;CGMR5R^^«J5E-r-5 7>J-lBttg4 4 
©Sim bfcai5^)-©-hlc±<*:*«5 J; 5 tcmffi'J - HglK 
17 1^^^b. ^©^. :?;}• hW'-C^Xh&^^iLTK 
^<x-y^>i^«©;fy^lc<fcO. «au-H8j^i 7 1 

(D-m^wmvxy u -aiSB 4 4 o-moiMnmm 

f'SJ:3(::U. ^*©«ffiU- K8 1 7 2SJ^riEb 

Tfe^l^o 017 (b) IC^T-tplr. ffi©«aitc 

l5tt^m2©XS-t?GMR^^4 5S^«fiET-5r7'J-fiS 
tt8 4 4 ©JiS*«^ ct -5 tjfiHi^tlfcm 1 ©*«ttlK 
1 6 1 ©Sti3bfcg553-©±ffiSD^S^aftKl 6 6©± 
&S^J:5tc. «®U- HSMl 7 3^^rg^b. ^© 

a. hl/v^X h^£m*bTK^-f X-i^5^>^?'^©:^ 
ftlCfcO. mi©*«tt»l 6 l^t»tt7U-lKtt84 
4©-liB;0^limT?><i:^{cm®'J-h'8Kl 7 3 ©-SB 
^giJ^bT. fe;&-?*©«ffiU- h'8 1 7 4 SrJ^JEfibT 

[0 0 6 5] m3©X@i:bT. 018 (a) IC 

*-rj:5tc, ^2(DT.m-cm^vtz.nm\^'y7.h^nm 

b. giJ©^S?PvX h 1 8 1 ^m^VX. &^~M(DR 
mm^mi 3 3Rt^GMR*^*«J5)c-r'5 7Uf-«tt8 
4 4 ©ambfc^:5^©— §6^93 lcbT:&:6-M© 
mffi>J-H8l 8 2^?^^bT*>St,i. Sfc. 018 

(b) ic^-r.fc5{c. m2(Dxmxm^i.tcmmui>x 

h^B'Jf^b. »J©»S!U5?X h 1 8 3 ^J^J«bT. fctf 
-?*©S^mttK 1 6 6 S.t/t-7 ij -MttS 4 4 ©±ICfiK 

)^sn;tm 1 ©#®ttM 1 6 1 <Dmaivrc^^(D-u^ 

aPct3lCbT£a-S*©a®U — h*8l 8 4S:Jgfi£b 
TfefiVi. jlSS. S^bTVi^iVi^^. *a^©**6®Jg^3 
{C*3lt^m 3 ©XS©fifi©«»itC*>l/iTltt^ bfc<J: -5 IC. 

mcommui^T, h i s i ^j^fiEr-swic. £*-?*©s 
^mifi^i 3 3Rz^GMRm'?^mfiSL-ri>y^}-m^m 

4 4 ©Simbfcffl!»*S3 J; 3 IC^-^- :/«*j«IKUT 

1^. SiJ©K^U>'X his 1 <&Jg^bT. £:&-?*©m 

-ffi'j- H8 L 8 2s^^gj5SbTfe^vi. sfc. m(oMmu 

>?X h 1 8 3 «rJ^J*-rSffIlC. £*-M©SlfeattKl 
6 6S,i;t7'j-l8tt84 4©±{rfiE)K$nfcmi©*fi8[ 
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tt^l 6 1 WStBbfcS5ii-®±«r«'5J;3«c, ^-^v'i' 
H^fi£^LxT«, ^mnmV'JT. V 1 8 3SrJ^fi£bT. 

(0 0 6 6] m(ai«m2<DX8Ri;m3®XSiC 
*5V:»T. m2©XStUT, 01 9fC*f GM 

IC> m 1 CD#mttS^ 19 0 1. mi ©^S^ttg^ 1 9 

0 2, m2©#SS14H)^l 9 0 3, m203imttBl^l 

9 0 Awwmmmm 1905 *)B;*:aB^igb, 

XZ. mscDIgtLT, Mt'-^©±IC«ffi'J-HSKl 10 
9 0 eSrfi^lKUfc^, 7U-®tt»4 4<D-g5:*^Sai-r 

^OD^SKiD, HffiU-HBI^l 9 0 6. SajfiSttJg 

K 1 9 0 5 , m 2 1 9 0 4, ^ 2 mm.'^. 

1^ 1 9 0 3 > mi 1 9 0 2my-'^ 1 

BKl 9 0 1 ^fflO^oT, 7U-mi4B4 4®±C, 
^-^rS^-^ODm 1 ®#B5ttlK 19 1, mi ©^iKttlg 

19 2, m 2 (Di^W&m 193, m 2 OS^Mtt^ 1 9 4 

Rr/sssettKi 9 s^^^j^sfesfe-^foa^jafA'-f T 

7.M1 9 6SZ/£;&-M®«ffiU-Hlil 9 7SrJ^fiEL. 20 

Tfesv^. fSj, %\<Dmm.mm \ 90 i*t8 
s (7— — jpsaa) tt, m 1 1 9 0 1, m 

1 1 9 0 2, m 2 »#^ttBP 1 9 0 3, 
m2®^fiS14»^l 9 0 4, S^fiSttWKl 9 0 BRO^ 

h SrM^P bT K 9 -f X ^ > 9m<r>l3m i' J: 0 7 
U-BStt^4 4©-gB;<»iiSli}-r^J;pfxB'Ji*5nsWt;i 30 

[0 0 6 7] etJi®j:^jc**M©j^iitr<fcn«, sa^ 

{3 j;^istifi^^^m 1 ©^mtt^ tm 2 ©3SfiStt^T*5 

J:^mfk<D:&j6idtY:^|piir«< ©StRf 

[0 0 6 8] (HifiOJ^liS) 02 0-02 2 tt, 

xieiasittW0-t?*D, ^s^fH&^«^^^^c^tl^iJ■rs'\>i' K 

K©®ii:;5S^#xg)ilirittHj-r^. 50 
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CO 0 6 91 mi©XStbT> 02 0 (a) XZTfCtii 

o Km^'&m 2 0 1, m^m^m 202, 

2 0 3 u -m\^m 2 0 4 *^ffl«fig^^ nx}^ 

fi£$n;t:GMR^^2 0 5©±fr, T a^<D*J^£f$:fflli 
T7'J-B^ttS2 0 4©K^bSI5Jh©fe*©=*^^5/yji2 

0 6&fiEp-r^= 

[0 0 7 0] m2©XStLT, 020 (b) \Z 

^fct^tr, =»S!cDl'>'Xh2 0 7^£Jg^UT, GMR 
2 0 5 CD 7 U -fiSliS 2 0 4 ©MfiiJBB©-aB**Sm 

■r^j:^»r, ^^■yyB2 0 ew-gg^BUi^U, ^©-h 

ic, *-«£;&-*f©#ai4iK2 0 5 1, mi'&mz 0 5 
2Racs^^ttii2 0 sz^m^nmi^rnvx. 

?[*©W^8!A-f 7:;^B 2 0 8 
[0 0 7 1] m3©XStbT, 020 (c) tC^fJ; 
5tr, ^©S^fiSttM2 0 5 3©±{C, Cu, C 

- 2 0 9 &^Mf -5>. eio«U;:LT, W^fflffiStffi 

[0 0 7 2] $fc, Wai©m2©X@{;:*5tiT, 02 1 

{r^TJ;3ir, ScSi^v^x h 2 1 0 ^j^bKIxT, gmr 
s^^©7U— li814«2 0 4©M#JSB©— SB*i^ai-r^J: 
^^>>':/B2 0 6©— Se^ffJI^L, -^©-ht, * 
>*i£:fe-*f©mi©#attlK2 1 1, mi©^mtt^2 
12, m2©#B8ttl^2 1 3, m2©5iimi4i^2 1 4R 
XSK^m.^m2 1 5$rJg:fiebT, ?*©a)i«A-f 

[0 0 7 3] Syt, mi ©XglC^ViT^l^^nSH^ 

ffiifstt, 02 (c) \zm^n^iioi3.. mi^m^-Jt 

Tfc^ti. Sfc. [^«tc, 02 (d) tc*f<i:3{c, :7 
U -«SttB t>g| D p 7 'J -Mtt»*iSa©KJKtt«!fSf 
fc^itB*^ ^ :^ 7 U -attHTfe 0 T S 

[0 0 7 4] Sfc, m3©XStLT, 02 2/(a) tC 

mttK2 0 5 3SaJGMR^^Sr«l£-rS7U— mttS 
2 0 4©±(rj^^$nfc4^-VvyB2 0 6©8tiiLfegB 

^(D±.\z±w^m^^^\znm^)-Ymm2 2 1 st^ik 

L, ^©«, 7U-16SttB2 0 4©±JC*5*^-y7'B 
2 0 6©— g5*^^l±l-rSJ:3t', hU-vXhSr^^ 
L T F ^ X -y ^ > ^ © :*r t c J; 0 U - H B ^ 2 
2 l©-gB^8'Ji5UT, *f©m@0-F^2 2 2 

[0 0 7 5] Sfc, 02 2 (b) tC*-rj;5lC. m3© 
XStbT, m2©xeTJ^fiKbfcS^l/>'Xh?r^0 
K^tifc^, SiJ©:tMl'>'Xh2 2 SSrJgJSbT, 
jfc*©S3fimit^2 0 5 3Rt/^GMR^T&«lfiErS7'J 
-®ttB2 0 4©±tCJg^Snfc=*^r >;':/B2 0 6©« 
m bfcgp^i-©-^^^^^ J: -5 bT£:&-*f ©Hffi U - 

KB2 2 4^Jg^£bTt)^V^. mi©#?SStt^, mi© 
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c 0 0 7 6 1 &.±<Dj: 3 fz:^mm(Dmm\z^ti\t. mm 

[0 0 7 7} 10 

m\^m(Dm\z$,^-y ^)-m^m^^h. mmnmizni^ 

\'\zm^n\zm9)i-rih^, -^^.t^i^tffin 
m 1 1 *«i^®*J6©j^S8 1 =s:^tmmm^^y k® 

[@ 2 ] *^ig®JIJfi®J^ffi 2 K© 40 

®ssijiis®m 1 (Dxm^^^-riEmmmm 

m 5 ) *fl?g®*J6®}^M 3 lC:tett 5?ilKfiSa'\"y F 
®©ifixe®^ 2 (DXmRZ^m a ®XSSr*TlEffi«W5 

[0 6] :^mm<Dmm(omm3\zidn^mmm%^y I' 

®Sa3ftXiB®m4®XSS.t^<fi®-^OX8<£*-riE® 50 
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[0 7] *5!B^®|gJg®JgSi3®lfi®esj(Ci5tt-S»KJSS 
y F®i53iXg®^2®XSS.Z/m3®Xg^£*-r 
IESm0 

[08] *5!?g®«iS®Jgl83®fl&®09»r:6JtS»ie« 

F®13itXg®^2®Xg^S^-riEa«lDS0 

[0 9 ] :^^m(Dmm<D^m 3 ®<a®«»i{c:fe(t ^skss 

^^5, F®SiiXg®m 3 ®XS**-riEffi«llllS0 

[0 1 0 J ^^m<o^m(DmWt 3 (omcDMiziiif^mm 

m%-^y F®MjSXg®m 3 ®XS$:S^TiE®«lfflS0 

[011] :^mm<omm<omm 3 ®fi&®^»i{c:fe(tsi»^ 

aa'N^y F®«jixa®m3®XS*^-riE®«llllS0 
[012] *^HJ©|l|j!i®JgJ|4i5lt-2.»Ka^'\y H 

®»ifiXg®|g 2 ®X@®-SB**-riE®miBS0 
[01 3] *^ig®*M®J^^4i5tt^»]^a«'N-> F 

®SifiXig®M 2 ®XS®ffiO— gB^&^-rJE®«tl80 

[01 4] :^%m<Dmm<Dmm4i^if^mmmm.^-y f 
®®ifixg®^ 3 ®xeRy:m4 ®x®&^-riE®«tiiis 
0 

[01 5 ] :^mm<Dmm(omm4<Df&(Dmiz^if^mm 

m^^y F®sifixs®^2®xg<&^-riE®miii&0 
[016] ^^m(Dmm(Dmm4<Dm(omizmf^mm 

mm.^y F®iSjgXg®^2®X@&^-riE®«lBS0 

[017] ^^m<Dmm(omm4<Dm(omtziiH^mm 

m^-^y F®S[jiXig®^3®xe^^-riEci«ElilS0 

[018] ^mm<Dmm(omt&4(Dm(Dmizioii^^mm 

m^^y F®MjgXiS®^3®XSSr*-riE®«tBS0 

[019] 2^5e?^®lim®J^»4®te®«*iit*5l-tS^8g 
m^^ y F®»jgXS®m2®Xg^£:*-riEffi«llll§0 

[020] :^^m(D^m<Dj^m 5 {r*5tt ^^assa^N 

F®SifiXS®^l®Xg. ^2®XSKt^|g3®XS 
^*-riE®*illll§0 

[02 1] *fg?g©||J6®J^^5®ffi®«sjtc*>tt^»M 
j^^^ v F®SjiXS®^2®Xg$rS^-riES«lBS0 

[02 2] :^^m(DmiM(oj^m5<Dm(Dm\zis»^»m 

m^^y F®»jgxg®^3®xg?&*-riEffi«ti«s0 
[02 3] '^^commmm-^y F**Ti^««ii^0 

[02 4] «e3fe®»lKfi8^'\«y F<£*-riEffi«EBIS«iCB 

[^^©iJil^] 

1, 41, 20K 244 s.^m\tm 

2, 42, 202, 245 H^^tt® 

3, 4 3, 2 0 3, 2 4 6 l^mtt^m® 

4,44,204,247 

5, 4 5. 2 0 5, 2 3 3 m^&tn^Mm^ (GUR 
«^^) 

6, 5 2, 7 1, 8 1, 9 3, 1 0 2, 111, 205 

1 4m\tm 

7, 53, 7 2, 83, 112, 2052 ^mitm 

8, 5 4, 7 3, 84, 94, 1 0 3, 1 1 3, 1 3 
3, 1 5 5, 1 6 6, 1 9 5, 2 1 5, 20 0 5, 2 0 
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5 3 ^^ISIil^ 

9. 2 1. 5 5, 74, 8 5. 1 1 4, 1 34, 1 5 

6, 1 6 7, 1 9 7, 2 0 8, 2 1 6 S[Mi^A*-f7;^ 

m 

1 0, 2 2, 5 6, 7 5, 7 6, 9 2, 9 6, 1 0 1. 
1 0 4, 1 0 6, 1 1 5. 1 4 1. 1 7 2. 1 74> 1 

8 2. 1 84, 2 0 9, 2 2 2, 2 24, 2 3 5 tt® 

1 1, 2 3, 6 1, 1 0 5, 1 4 2, 2 0 6, 2 48 

2 4 mmm^m\tm 

2 5 mmy')-m\±m 

3 0 mw. 

3 1, 2 3 1 Tggv—JH^^ 

3 2, 2 3 2 Tm^^^:/-:/^mm 

5 1. 8 2. 1 2 1. 1 6 2. 1 8 1. 1 8 3. 2 0 

7. 2 1 0. 2 2 3 h 

6 2. 2 3 6 ±^^^^y-:f^mm 
6 3, 2 3 7 ±SBv— ;H-*B 

6 4. 2 3 8 n±mmm.&tn.n^mmmm%^y h 

9 1. 9 5. 1 7 1. 1 7 3. 2 2 1. 7 0 5. 1 1 0 

1. 1 9 0 6 SSU-KBM 

122. 151. 161. 191. 211. 2001 

^ 1 mm\i^ 



mil 




1 2 3, 1 5 2, 1 6 3, 1 9 2, 2 1 2, 2 0 0 2 

m 1 (D^mmm 

131, 153, 164, 193, 213, 2003 

1 3 2, 1 5 4, 1 6 5, 1 94, 2 1 4, 2 0 04 

m 2 (D^mm 

2 34 m.n^77.m 

2 4 0 ummmmmnmm.%^v k 

24 1 uist^^v-fm 

10 2 4 2 ±gpmffi 
24 3 

2 4 9 n^^y \^=^^y:fl'>i^7. 

7 0 1 i^m^mm 

7 0 2 mmv^mm 

703, 1505. 1905 S^fiSttSK 

1501. 1901. 2007 mi mm^mfi^ 
1 5 0 2. 1 9 0 2 ^KD^mi^mm 
1503,1903 m2 <D4¥mitmm 

1 5 04. 1 9 0 4 m2<Dmm^mm 
20 2 0 0 6 ^1 (Dm'&m^mm 

2 0 0 8 m 2 (om'&Wi^mm: 

20 11 ^i<d:7U— 

20 12 ^2 07U-J^tt«)m 

20 13 mn©:7U-Sttg8« 
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